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Abstract In FFT(Fast Fourier Transform) implementation, DIT(Decimation-In-Time) and DIF (Decimation-In-Frequency)
methods are mostly used. Among them, various DIF structures such as Radix-2/4/8 algorithm have been developed.
Compared to the DIF, the DIT structures have not been investigated even though they have a big advantage producing
a sequential output. In this paper, a butterfly structure for DIT Radix-8 algorithm is proposed. The proposed structure
has smaller latency time because of Radix-8 algorithm in addition to the advantage of the sequential output. In case
of 4096-point FFT implementation, the proposed structure has only 4 stages which shows the smaller latency time
compared to the 12 stages of Radix-2 algorithm. The proposed butterfly can be used in FFT block required the
sequential output and smaller latency time.
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Fig. 1. DIT Radix-8 butterfly
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Fig. 2. DIT Radix-8 butterfly with rectangular form of
complex number
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Table 1. Second output of the butterfly
multiplier multiplicand X, (real) Y, (imaginary)

1 z, + Y, z, Ya
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Table 2. Fourth output of the butterfly
multiplier multiplicand X, (real) Y, (imaginary)
1 x, + 3y, z, Yo
m(=1—j4) | =, +5, | m(=2",+y,) | m(=y,—2",)
j o AR Y. ',
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Table 3. Sixth output of the butterfly
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Table 4. Eighth output of the butterfly
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Fig. 3. Proposed DIT Radix-8 butterfly structure
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Fig. 5. SFG of the 64-point DIT Radix-8 FFT

Table 5. Input vectors and output for function simulation

x[0]= 0.4605 X(0)= -2.3592 + 0.0000i
x[8]= 0.1887 X(1)= 0.1146 + 3.2110i
x[16]= 0.1970 X(2)= 1.0585 + 1.6702i
x[24]= 0.0617 X(3)= 3.5875 - 6.3863i
x[32]=-0.7887 X(4)= 24889 + 3.4334i
x[40]=-0.1198 X(5)= -6.9437 - 4.6805i
x[48]=-0.5186 X(6)= -5.5614 + 0.5575i
x[56]= 0.3357 X(7)= 17772 + 2.2365
x[1]= -0.3122 X(8)= -2.4585 - 4.7305i
x[9]= -0.9550 X(9)= 1.0650 + 2.8321i
x[17]=-0.0582 X(10)= 3.5596 + 1.1961i
x[25]= 0.3089 X(11)= 6.4955 + 3.6918i
x[33]= 0.2219 X(12)=-2.7702 + 0.6047i
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x[41]= 0.0543
x[49]= 0.3522
X[57]= 0.6888

X(13)= 3.8098 + 1.9517i
X(14)= 0.7528 - 6.0029i
X(15)= 2.9978 + 0.5043i

x[2]= 0.1681 X(16)= 1.6813 + 0.0899i
x[10]=-0.1495 X(17)= 1.3509 + 0.6740i
x[18]= 0.3919 X(18)=-2.1556 + 0.9694i
x[26]=-0.1848 X(19)= 0.2590 + 0.9829i
x[34]= 0.5576 X(20)=-4.0221 - 0.9514i
x[42]=-0.0852 X(21)=-2.5312 - 0.5286i
x[50]=-0.4219 X(22)=-3.4193 + 3.4465i
x[58]=-0.3111 X(23)=-1.6570 + 0.4295i
x[3]= -07845 X(24)= 04753 - 2.7567i
x[11]=-0.3746 X(25)= 0.6678 - 3.5513i
x[19]= 0.3998 X(26)= 3.2590 - 1.8220i
x[27]= 0.6400 X(27)= 1.7467 + 1.4740i
x[35]=-0.1531 X(28)=-0.1609 + 3.9376i
x[43]= 0.7507 X(29)= 0.2749 - 2.5098i
x[51]= 0.3436 X(30)= 2.4537 + 1.3847i
x[59]= 0.5610 X(31)= 6.9724 + 5.9154i
x[4]= 0.8126 X(32)= 1.4950 + 0.0000i
x[12]=-0.6770 X(33)= 6.9724 - 5.9154i
x[20]= 0.2771 X(34)= 2.4537 - 1.3847i
x[28]= 0.4367 X(35)= 0.2749 + 2.5098i
x[36]=-0.8184 X(36)=-0.1609 - 3.9376i
x[44]= 0.0361 X(37)= 1.7467 - 1.4740i
x[52]= 0.3903 X(38)= 3.2590 + 1.8220i
x[60]= 0.3507 X(39)= 0.6678 + 3.5513i
x[5]= 0.7593 X(40)= 0.4753 + 2.7567i
x[13]=-0.6425 X(41)=-1.6570 - 0.4295i
x[21]=-0.9328 X(42)=-3.4193 - 3.4465i
x[29]= 0.9373 X(43)=-2.5312 + 0.5286i
x[37]=-0.4671 X(44)=-4.0221 + 0.9514i
x[45]= 0.8872 X(45)= 0.2590 - 0.9829i
x[53]=-0.8640 X(46)=-2.1556 - 0.9694i
x[61]=-0.9866 X(47)= 1.3509 - 0.6740i
x[6]= 0.6355 X(48)= 1.6813 - 0.0899i
x[14]=-0.1542 X(49)= 2.9978 - 0.5043i
x[22]=-0.8624 X(50)= 0.7528 + 6.0029i
x[30]= 0.0627 X(51)= 3.8098 - 1.9517i
x[38]=-0.6927 X(52)=-2.7702 - 0.6047i
x[46]= 0.2754 X(53)= 6.4955 - 3.6918i
x[54]=-0.4904 X(54)= 3.5596 - 1.1961i
x[62]= 0.2043 X(55)= 1.0650 - 2.8321i
x[7]= -0.4785 X(56)=-2.4585 + 4.7305i
x[15]=-0.8115 X(57)= 1.7772 - 2.2365i
x[23]=-0.3608 X(58)=-5.5614 - 0.5575i
x[31]=-0.3497 X(59)=-6.9437 + 4.6805i
x[39]=-0.4380 X(60)= 2.4889 - 3.4334i
x[47]= 0.9154 X(61)= 3.5875 + 6.3863i
x[55]=-0.5519 X(62)= 1.0585 - 1.6702i
x[63]=-0.2265 X(63)= 0.1146 - 3.2110i
MatLabs AHE-3FS $19] Q1= WE & a9 59 +%
o QJYEAIAA T 59 oEZI S FFT =Y
X(0) ~ X(63) 9] 8% Ak o &8 WE} FFT
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7} FFT WS gnteA 35S golsiain
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